Inhibition of phosphatidylinositol 3-kinase signaling negates the growth advantage imparted by a mutant epidermal growth factor receptor on human glioblastoma cells.
In de novo glioblastoma multiforme, loss of the tumour suppressor protein PTEN can coincide with the expression of a naturally occurring mutant epidermal growth factor receptor known as deltaEGFR. DeltaEGFR signals constitutively via the phosphatidylinositol 3-kinase (PI3K)/protein kinase Akt and mitogen-activated protein kinase pathways. In human U87MG glioblastoma cells that lack PTEN, deltaEGFR expression enhances tumourigenicity by increasing cellular proliferation. Inhibition of PI3K signaling with the pharmacologic inhibitor wortmannin, or by the reconstitution of physiological levels of PTEN to dephosphorylate the lipid products of PI3K, negated the growth advantage imparted by deltaEGFR on U87MG cells. PTEN reconstitution suppressed the elevated PI3K signaling, without affecting mitogen-activated protein kinase signaling and caused a delay in G1 cell cycle progression that was concomitant with increased cyclin-dependent protein kinase inhibitor p21CIP1/WAF1 protein levels. Our study provides insight into the mechanism by which deltaEGFR may contribute to glioblastoma development.